Abstract. We consider gas flow in pipeline networks governed by the isothermal Euler equations and introduce a new modeling of compressors in gas networks. Compressor units are modeled as pipe-to-pipe intersections with additional algebraic coupling conditions for the compressor behavior. We prove existence and uniqueness of solutions with respect to these conditions and use the results for numerical simulation and optimization of gas networks.
1. Introduction. Recently, there has been intense research in physical phenomena posed on networks with applications for example in traffic, gas and water flow [6, 17, 15, 20, 21, 2, 13, 12] . This publication is concerned with the modeling, simulation and optimization of gas networks. In particular the optimization of gas transport in networks is an important industrial problem and has been under investigation for several years, see [30, 4, 16, 37, 34, 31] and the publications of the Pipeline Simulation Interest Group [29] . Models for transient flow of different mathematical complexity have been proposed and numerical methods for simulation and optimization have been applied, see [16, 27] . Our starting point for describing transient gas flow is the isothermal Euler equations as e.g. in [2, 3, 31, 16, 9] . Using the properties of solutions to Riemann problems for those equations, coupling conditions for intersections of multiple pipes have been derived and simulated [3, 28, 10, 16] .
The contribution of this publication will be in the modeling, simulation and optimization of additional compressors units: in realistic gas networks we usually face a pressure drop along the pipes due to friction effects. To satisfy the demand of consumers, it is necessary to compensate these losses, which is usually done by compressors. The main objective is to drive the gas through the network and to run compressors cost efficiently. Several approaches to this problem are already known: most approaches deal with simplifications of the isothermal Euler equations before modeling and optimizing the compressor run-times, e.g., see [27, 40, 14, 38] for linear and mixed-integer models based on steady-state optimization or linearization approaches and [16, 34] for a simplified, nonlinear approach. On the contrary, we propose a modeling of compressors (later its optimization) based on the full
